Introduction: Preterm premature rupture of membranes (PPROM) complicates approximately 3% of all births, but accounts for 30% of neonatal morbidity and mortality among premature gestations. Prediction of latency period for women with PPROM is imprecise and therefore consulting women with PPROM about their predicted latency period is a difficult task. The studies are limited, thus more information is required to support clinical decisions and to provide prognostic information in cases of expectant management following PPROM.
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for 30% of neonatal morbidity and mortality among premature gestations. 1, 2 The main reasons are thought to be prematurity and infections. It has been seen that in women with PPROM 50% will go into labor within 24 to 48 hours and 70 to 90% within 7 days. 1 Latency period is defined as the interval between rupture of membranes and delivery. 1 Currently the ability to predict the natural course and the duration of latency period is limited, and this makes counseling a difficult task. Expectant management of PPROM includes use of antibiotic treatment and steroids. 1 Basic aim of expectant management is to prolong the pregnancy for possible longer durations because of the strong association between perinatal outcome and gestational age. Aim of this study is to identify the factors associated with prolonged duration of latency period and to determine the neonatal outcome associated with longer latency periods in pregnancy with PPROM.
MATERIALS AND METHODS
We conducted a prospective observational study of women with singleton pregnancies who presented with rupture of membranes. The study was approved ethically. A total of 120 women presenting with PPROM from 26 to 36 weeks with rupture of membrane were included in this study. Rupture of membranes was confirmed by per speculum examination. Period of gestation was confirmed by accurate dating and/or first-trimester ultrasound. Only low-risk patients were included in the study. Patients who had cerclage operation, intrauterine death at the time of presentation, fetal anomalies, imminent delivery (defined as cervical examination >6 cm on evaluation with regular uterine contractions), nonreassuring fetal or maternal status, clinical chorioamnionitis were excluded from the study. Maternal parameters like parity, maternal age at the time of admission, gestational age at the time of presentation were noted. Status of digital cervical examination whether not done or done before arrival to our center/in our center at the time of admission was recorded. After confirmation of PPROM, women were assessed for signs of labor, placental abruption and chorioamnionitis. If none of these were present they were put on expectant management. Latency period was defined as the time between admission due to rupture of membranes and time of delivery in days. In the course of hospital stay all women were managed by administration of antenatal steroids and antibiotics. The antimicrobial drug chosen was left to the discretion of the attending obstetrician. No tocolysis was performed. A four quadrant ultrasound for amniotic fluid index (AFI) and total leukocyte count was done after admission to the hospital. Antenatal monitoring was done by biophysical score and nonstress test. Latency for purpose of analysis was stratified into three groups ≤48 hours, >48 hours to 1 week, >1 week. After delivery perinatal outcome was assessed. A note was made of birth weight, Apgar score at 1 and 5 minutes, duration of NICU stay and perinatal mortality. Neonatal morbidity outcome measures were recorded. Respiratory morbidity was defined as requirement of ancillary neonatal ventilator support or a positive chest X-ray. Intraventricular hemorrhage was evaluated by neonatal cranial sonograms. Neonatal sepsis was considered, if blood cultures were positive within first 48 hours after birth. Data analysis was performed and one-way analysis of variance (ANOVA) was used to compare continuous variables between groups, and Chi-square test was used for categorical variables.
RESULTS
In present study a total of 120 patients were included. Several maternal characteristics were evaluated to determine, if they had any clinically significant impact on latency. The mean age of women presenting with PPROM was 27.3 years. The mean gestational age at which PPROM occurred was 31.96 ± 2.90 weeks. We observed that 87 out of 120, i.e. 72.5% of the patients were ≤30 years of age and 60% of women in this cohort were nulliparous. Advanced maternal age >30 years was found to be associated with prolongation of latency period (p = 0.000). Nulliparity was found to be associated with shortening of latency period (p = 0.012).
We found that patients with PPROM, who were managed expectantly, 51.66% delivered within 48 hours and 14.16% remained undelivered after a week from presentation. In patients who presented with rupture of membranes before 28 weeks of gestation, we observed that 31.25% delivered within 48 hours and 37.5% prolonged their latency by >1 week. However, the patients who presented at later gestations majority delivered earlier and only a small percentage prolonged their latency >1 week. The group which presented after 34 weeks, 80% delivered within 48 hours and none of them remained undelivered after 1 week. Therefore, we could establish an inverse association between gestational age at the time of presentation and latency period (Table 1) , which was found to be statistically significant (p = 0.002). The mean latency period in our study group was 4.8439 ± 6.55684 days. The mean latency period for each group of gestational age also confirmed the same inverse association (Table 2 ) (p = 0.000, ANOVA).
The effect of digital cervical examination on latency period was also evaluated. We found that the patients in whom digital examination was documented before arriving to our center or was done in our center at the time of admission, latency period was short <48 hours in 76.36% of patients and 23% patients prolonged their latency by 48 hours. In this group only 1.81% women could prolong their latency by 1 week. On the other hand the group where digital cervical examination was not done 24.61% of women had latency period that was >1 week. This prolongation of latency period by not doing a digital cervical examination in patients who are kept on expectant management was found to be statistically significant (p = 0.000). The mean duration of latency period in the group where digital examination was done was 2.055 ± 1.763, and the group where digital examination was not done was 8.22 ± 8.23 days. When we evaluated the average gain in duration of latency period by not doing a digital examination, this gain was found to be statistically significant (p = 0.000).
In our study, although it was seen that the patients who have decreased amniotic fluids, i.e. AFI <5 had prolonged latency period by more than 48 hours in 67.39% cases but the other group which had AFI >5 also showed prolongation of latency period in 63.15%. This difference was not found to be statistically significant (p = 0.45).
There are many factors which affect neonatal outcome in patients with PPROM. One such factor is gestational age at the time of PPROM. It is possible that in cases of PPROM, it is not only gestational age that should be taken into consideration, but also the duration of latency period through which the fetus is exposed to a potentially unfavorable intrauterine environment. Therefore, presence or absence of sepsis in neonate is a very important parameter of efficacy 
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IJIFM of expectant management. There was no statistically significant increase in neonatal sepsis (NNS) with prolongation of latency period (p = 0.4). We also noted a significant reduction in NNS with increase in gestational age (p = 0.01). Presence of neonatal morbidities also significantly reduced with increase in gestational age (Table 3 ) (p = 0.05). However, prolongation of latency did not show any significant association with neonatal morbidities (Table 4) . We could observe from the above study that the neonates who had presented with PPROM at earlier gestation had more chances of developing neonatal sepsis, which was as high as 75% in those who presented at <28 weeks gestational age at the time of rupture of membranes. However, on the other hand patients who presented at later gestations had significantly lesser chances of developing NNS. The group which presented at gestational age 32 to 34 weeks only 8.8% of neonates showed signs of sepsis and the women who presented still later, i.e. between 34 to 36 weeks none of the neonates showed signs of sepsis.
Earlier gestational age at the time of PPROM is associated with earlier gestational age at the time of delivery. It has been demonstrated that, earlier the gestational age at the time of PPROM, worse is the neonatal outcome. As expected we found that, as gestational age increases, the risk of adverse neonatal outcomes in women receiving uniform administration of steroids and antibiotics decline, average duration of NICU stay decreased and the mean birth weight increased. However, at the same time prolonged latency did not influence the neonatal infectious morbidities significantly.
DISCUSSION
Prediction of latency period for women with PPROM is imprecise and therefore consulting women with PPROM about their predicted latency period is a difficult task. Our study found that the duration of latency period was inversely proportional to gestational age. In concordance with our findings previous studies have also noted a strong correlation between gestational age and latency period. 
Period of gestation Mean latency period (days)
24-28 weeks, n = 16 9.88 ± 9.05 28.1-32 weeks, n = 40 5.78 ± 7.84 32.1-34 weeks, n = 34 4.13 ± 4.435 >34 weeks, n = 30
1.69 ± 6.55 In present study advanced maternal age was found to be associated with prolongation of latency period. Nulliparity was found to be associated with shortening of latency. Similar association has also been noted in past. 1, 5 Advanced gestational age, digital cervical examination were found to be associated with significant shortening of latency. Gestational age at the time of rupture of membranes was inversely proportional to duration of latency. The duration of latency was significantly longer among women with PPROM before 34 weeks as compare to PPROM after 34 weeks. Mean latency period was found to be maximum in those women in whom rupture of membranes occurred before 28 weeks of gestation. Our finding was similar to other published studies [1] [2] [3] [4] but differed from Lieman et al who reported that the longest latency duration was between 28 to 31 weeks. 6 The difference in findings could be because of difference in etiology of PPROM in two studied populations. Digital cervical examination in a patient presenting with PPROM was found to be associated with significant reduction in duration of latency period (p = 0.41). When compared with previous studies available in literature similar results were seen. 7 The results of this study suggest that digital cervical examinations in patients with preterm PROM should be avoided until the clinician is convinced that the patient is clearly in labor. Digital cervical examinations shortens the duration of latency period, because it increases the incidence of chorioamnionitis and endometritis. 7, 8 Oligohydramnios has been associated with shortening of latency period. 9 The reasons are many but most accepted one is that there is redistribution of blood flow in these fetuses because of fetal inflammatory response syndrome. This leads to oliguria and thus reduced production of liquor by the fetus, this inflammation also stimulates labor. Study by Gidon et al demonstrated that latency was prolonged in women who had oligohydramnios. 10 The difference in observation was because of different study design in former and later group. However, our study could not show any association between oligohydramnios and duration of latency, this was probably because in almost 27.7% of patients in our study AFI was not documented at the time of admission. We suggest that AFI should be documented in patients with PPROM, as it is a very important predictor of duration of latency period. The overall effect of latency period on neonatal outcome in women who present with PPROM can be considered as a fine balance between beneficial effects (e.g. more advanced lung maturity) and negative effects which may have resulted from prolonged exposure of fetus to an unfavorable intrauterine environment. Therefore, in order to determine a gestational age at which negative effects of expectant management outweigh its beneficial effects, we compared the outcome of cases of PPROM in relation to gestational age and latency period. At the same time we also tried to find out a gestational age at which pregnancy can be terminated safely with maximum neonatal benefits and no or minimal negative effects of prolonged latency period. The incidence of complications were more in fetuses who delivered within first 48 hours because probably these fetuses did not receive the benefit of expectant management and cumulated the worst conditions, such as young gestational age at birth, partial exposure to antibiotic and partial exposure to steroid treatment. This difference was not found to be statistically significant. In contrast the fetuses delivered after at least 48 hours should have received the entire effect of steroids, antibiotics and were older at birth. Our results suggested that for women who presented with PPROM the overall effect of expectant management is beneficial. Outcome of neonates who delivered after 34 weeks of gestation was optimum. There was no morbidity because of prematurity and infection and a significant increase was seen in birth weight with a significant reduction in duration of NICU stay. Thus, we suggest that immediate delivery after PPROM should not be practiced especially in developing countries like India, rather patients should be kept on expectant management for longer possible durations possibly 34 weeks or even up to 36 weeks. Our results were consistent with other studies in literature. 11, 12 Considering the effect on birth weight and NICU stay, prolongation of pregnancy even up to 36 weeks can be practiced at centers where optimum neonatal facilities are not readily available or where cost is the limiting factor. There were total of 12 neonatal mortalities in our study. Out of which 10 were of <28 weeks gestation. All these deaths occurred before discharge from initial hospitalization. In this group mean duration of latency was 17 days and the mean birth weight was 898.80 gm. Respiratory morbidity and sepsis screen was positive in all these neonates. Therefore, we could strongly say that neonatal morbidity and mortality in patients on conservative management after PPROM depends upon prematurity and low birth weight.
There are several limitations to our study. Although all patients were managed by a uniform policy of expectant management with standardized protocols for steroid and antibiotic administration, each was cared by a different caregiver. Timing of delivery in patients with PPROM in our institution is after 34 weeks gestation, and the ultimate decision to proceed with delivery is often dependent on the attending physician's decisions, this could have biased our results. Another important confounder could be presence of infection at the time of PPROM, which is a very important
An Analysis of Factors Affecting the Duration of Latency Period and Its Impact on Neonatal Outcome in Patients with PPROM

IJIFM
predictor of latency period but unfortunately we did not have information. Such infections could be screened by assessing amniotic fluid inflammatory markers. Major potential determinants of neonatal outcome birth weight, neonatal morbidities, failed to reveal a statistically significant impact on infant morbidity and mortality. This may be due to a relatively small number of cases in both groups. This study needs to be done at a larger scale.
CONCLUSION
In the current study, we have identified several predictive factors which affect the duration of the latency period in cases of PPROM. This information may assist clinician in risk stratification and in providing consultation regarding the natural course of expectant management for women presenting with PPROM. Despite limitations our findings regarding the inverse relationship of gestational age with latency duration, neonatal morbidity and mortality, and data presented can be useful for counseling the patients with PPROM about expected duration of latency and outcomes.
